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Kajian ini membentangkan penggunaan sisa kimia Oleo dalam pengeluaran bata dengan 
berat penggantian simen sebahagiannya. Pengeluaran bata dengan menggunakan simen, 
air, pasir dan sisa bergantung pada kadar penggantian. Kadar penggantian yang 
digunakan untuk penyelidikan ini ialah 0%, 5% dan 10%. Sisa kimia Oleo dikumpulkan 
dari Industri Kimia Oleo yang memproses minyak sawit. Industri Kimia Oleo 
menghasilkan banyak produk seperti sabun, detergen, syampu dan lain-lain. Di samping 
kertas ini, penyediaan sisa kimia Oleo perlu dilakukan sebelum pencampuran. Sisa kimia 
Oleo perlu kering di dalam ketuhar selama 24 jam, gulung dan ayakan. Jumlah spesimen 
bata ialah 45 sampel. Makalah ini akan menyiasat potensi sisa dalam tiga ujian yang 
berbeza iaitu Ujian kekuatan mampatan, ujian kekuatan Flexural dan ujian Penyerapan 
Air selama 7 dan 28 hari. Kaedah pengawetan yang digunakan dalam kajian ini adalah 
kaedah pengawetan air. Keputusan menunjukkan kekuatan lebih rendah daripada bata 
kawalan. Batu bata simen juga menyerap air rendah apabila menambah lebih banyak Oleo 
Chemical Sludge dalam keadaan kering. Penyelidikan ini amat penting bagi negara kita 
kerana permintaan bahan binaan dan sisa kitar semula lebih tinggi disebabkan 
pertumbuhan dari segi pembangunan negara. Ini mewujudkan keperluan bagi bahan 
pembangunan dengan penggunaan sisa yang sesuai. Walau bagaimanapun, dalam masa 
yang sama, ia juga menghasilkan banyak sisa. Semua sisa buangan akan dibuang ke tapak 
pelupusan. Dalam tempoh yang panjang, sisa akan menyebabkan pencemaran. Walau 
bagaimanapun, punca-punca pencemaran bukan sahaja disebabkan oleh sisa, tetapi 
pengeluaran simen dalam pembuatan simen juga merupakan satu lagi faktor pencemaran. 
Malaysia mempunyai Dasar Kebangsaan mengenai Alam Sekitar (DASN) untuk 
memastikan kehidupan yang berkualiti. Objektif Persekitaran Dasar Kebangsaan 
(DASN) adalah untuk mempunyai persekitaran yang bersih, selamat, sihat dan produktif 
bagi kami dan generasi masa depan kami. Untuk mengelakkan masalah dan mencapai 
Dasar Kebangsaan Mengenai Alam Sekitar, inilah salah satu inisiatif untuk menggunakan 
semula sisa ini sebagai salah satu bahan binaan. Sebelum ini, tiada kajian mengenai 
penggunaan bahan buangan Oleo Chemical dalam bahan binaan. Oleh itu, dalam kajian 
ini akan meneroka penggunaan sisa Oleo Chemical sebagai pengganti simen separa 







This paper presents about the utilization of Oleo chemical waste in production of brick 
by replacement weight of cement partially. The production of brick by using cement, 
water, sand and waste depends on the rates of replacement. The rates of replacement used 
for this research are 0%, 5% and 10%. Oleo Chemical waste is collected from Oleo 
Chemical Industry that processing Palm oil. Oleo Chemical Industry produce a lot of 
product such as soap, detergent, shampoo and others. In addition of this paper, the 
preparation of Oleo chemical waste must be done before mixing. The Oleo chemical 
waste need to be dry in oven for 24 hours, grind and sieve. The total specimen of brick 
are 45 samples. This paper will investigate the potential of waste in three different test 
which are Compressive strength test, Flexural strength test and Water Absorption test for 
7th and 28th days of curing. The method of curing used in this research is water curing 
method. The results shows that the strength is lower than the control brick. The cement 
brick also absorb low water when add more Oleo Chemical Sludge in dry condition. This 
research is very important to our country due to the demand of construction material and 
recycling waste was higher due to the growth in terms of development country. This 
created a need for the development material with a suitable utilization of waste. However, 
in a same time, it also produces a lot of waste. All the waste will be thrown away to the 
landfill. In a long time period, the waste will cause a pollution. However, the causes of 
pollution not only come by waste, but the production of cement in cement manufacturing 
is also another factor of pollution. Malaysia have a National Policy on the Environment 
(DASN) is to ensure the quality life. The objectives of the National Policy Environment 
(DASN) are to have a clean, safe, healthy and productive environment for us and our 
future generation. In order to prevent the problems and to achieve the National Policy on 
Environment, this in one of the initiative to reuse this waste as a one of the construction 
material. Before this, there is no research about utilization of Oleo Chemical waste in 
construction materials. Thus, in this research will explore the utilization of Oleo 
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1.1  Background of Study 
Brick is one of the main sources for building. It is a small unit that very useful to 
building material. Brick are used in order to make walls or other construction and help 
in order to ensure the stability of the building. Concrete brick, sand lime brick, 
common burnt clay brick, fly ash clay brick and engineering brick are 5 common types 
of brick. The main sources to produce a brick are sand, cement and water. However, 
in order to produce cement, hydration process is needed but this process will release a 
lot of carbon dioxide. Carbon dioxide is colourless gas that can effect as a heat-trapping 
greenhouse gas. Furthermore, in a long term period, the resources of cement will be 
very limited since the demand of material building is very high.  
 
Oleo chemical Industry is an industry that process palm oil to produce fatty acids 
methyl ester (FAME) and glycerine. The formation from Oleo chemical can produce 
a lot of product and in the same time, it also produced wastes. Normally, disposal of 
material will be thrown away to the landfill area but in a long term period, the waste 
will cause a pollution. It is because the volume of waste at the land filling is become 
higher. Furthermore, wastewater that release from oleo chemical Industry and flow 
into water also can cause a water pollution (Ismail et al., 2017). Therefore, it is 
important to come out with an idea on how to minimize the wastes. The functional 







There have a lot of research and studies about the potential of waste as a cement 
replacement. One of the example is using waste glass sludge (WGS). The result show 
that waste glass sludge (WGS) improved the strength at the later ages (28th days)(Kim, 
Yi and Zi, 2015). University of Jean also have done a research about the replacement 
of cement in the mixture of brick (Martínez, Cotes and Corpas, 2012). The existing of 
waste in the brick will supply the energy because of the organic material content 
(Martínez, Cotes and Corpas, 2012).  
 
1.2  Problem Statement 
Carbon dioxide is one of substance that can harm our environment. Production 
of cement and the utilization of cement in construction industry cause carbon dioxide 
emission. Carbon dioxide that release from the manufacturing of cement will change 
the climate and global. Furthermore, it also can cause air pollution. Air pollution will 
effect to our health. The health problems are caused by smoke, gas and dust. Cement 
also contain an alkaline compound such as calcium oxide that a very dangerous 
because it can cause damage to human tissue. In order to produce cement, the 
limestone is needed but the preparation of limestone can destroy our ecosystem. 
 
1.3  Objectives of the Study 
The aim of this research is to investigate the potential of using Oleo Chemical 
waste as a partial cement replacement in brick.  
The objectives for this research are listed below: 
i. To study compressive strength of cement brick by using sludge as a partial cement 
replacement.  
ii. To evaluate the flexural strength of cement brick by using sludge as a partial 
cement replacement. 
iii. To determine the water absorption of cement brick by using sludge as a partial 




1.4  Scope of the Study 
 
The scope of this research are listed below: 
i. The sample of sludge is taken from FPG Oleo Chemical Industrial, Gebeng. 
ii. The testing that used in this research are compressive strength, flexural strength 
and water absorption. This testing will be conducted at Laboratory University 
Malaysia Pahang (UMP).  
iii. 0%, 5% and 10% replacement of sludge will be used to replace the percentage 
weight of the cement.  
iv. The size of mould will follow JKR Standard (2014) which is 113mm x 225mm x 
75mm (W x L x H)  
v. The testing for Compressive strength and Flexural strength will be conducted at 
7th days and 28th days. 
vi. The Compressive test is according to the ASTM C618 (1994). 





Bediako, M. and Amankwah, E. O. (2015) ‘Analysis of Chemical Composition of Portland 
Cement in Ghana: A Key to Understand the Behavior of Cement’, Advances in Materials Science 
and Engineering, 2015(December), pp. 1–5. doi: 10.1155/2015/349401. 
Bilgin, N. et al. (2012) ‘Use of waste marble powder in brick industry’, Construction and 
Building Materials, 29, pp. 449–457. doi: 10.1016/j.conbuildmat.2011.10.011. 
Chiang, K. Y. et al. (2009) ‘Lightweight bricks manufactured from water treatment sludge and 
rice husks’, Journal of Hazardous Materials, 171(1–3), pp. 76–82. doi: 
10.1016/j.jhazmat.2009.05.144. 
Gupta, P., Attri, R. and Kumar, R. (2015) ‘UTILIZATION OF WTP SLUDGE &amp; TEA 
WASTE IN BRICK MANUFACTURING’, International Journal of Advanced Technology in 
Engineering and Science, (01online), pp. 2348–7550. Available at: www.ijates.com. 
Hassan, K. M. et al. (2014) ‘Effects of using arsenic-iron sludge wastes in brick making’, Waste 
Management. Elsevier Ltd, 34(6), pp. 1072–1078. doi: 10.1016/j.wasman.2013.09.022. 
Hussein, S. and Ali, S. (2017) ‘Water quality index for Al-Gharraf River , southern Iraq’, The 
Egyptian Journal of Aquatic Research. National Institute of Oceanography and Fisheries, 43(2), 
pp. 117–122. doi: 10.1016/j.ejar.2017.03.001. 
Ismail, Z. et al. (2017) ‘Preliminary Studies on Oleochemical Wastewater Treatment using 
Submerged Bed Biofilm Reactor (SBBR)’, in IOP Conference Series: Materials Science and 
Engineering. doi: 10.1088/1757-899X/206/1/012087. 
Jianu, N. R. et al. (2018) ‘Wastewater Sludge Used as Material for Bricks Fabrication’, IOP 
Conference Series: Materials Science and Engineering, 374(1). doi: 10.1088/1757-
899X/374/1/012061. 
Kadir, A. A., Mohd Zahari, N. A. and Azizi Mardi, N. (2013) ‘Utilization of palm oil waste into 
fired clay brick’, Advances in Environmental Biology, 7(SPEC. ISSUE 12), pp. 3826–3834. 
Kayali, O. (2005) ‘World of Coal Ash’, High Performance Bricks from Fly Ash, pp. 1–13. 
Kim, J., Yi, C. and Zi, G. (2015) ‘Waste glass sludge as a partial cement replacement in mortar’, 
Construction and Building Materials. doi: 10.1016/j.conbuildmat.2014.11.007. 
Kizinievič, O. et al. (2018) ‘Eco-friendly fired clay brick manufactured with agricultural solid 
waste’, Archives of Civil and Mechanical Engineering, 18(4), pp. 1156–1165. doi: 
10.1016/j.acme.2018.03.003. 
Kumar, K. P. and Gomathi, M. (2017) ‘Production of Construction Bricks by Partial Replacement 




Mahajan, S. A., Husain, M. and Scenario, A. P. (2016) ‘Utilization of Waste Sludge in Brick 
Making’, pp. 274–278. 
Mansoor, A. M. (2017) ‘Utilization of Sugar Mill Waste in Manufacturing of Bricks’. 
Martínez, C., Cotes, T. and Corpas, F. A. (2012) ‘Recovering wastes from the paper industry: 
Development of ceramic materials’, Fuel Processing Technology, 103(December), pp. 117–124. 
doi: 10.1016/j.fuproc.2011.10.017. 
Mary, M. L. et al. (2018) ‘Energy efficient production of clay bricks using industrial waste’, 
Heliyon. Elsevier Ltd, 4(10), p. e00891. doi: 10.1016/j.heliyon.2018.e00891. 
Oti, J. E., Kinuthia, J. M. and Bai, J. (2009) ‘Compressive strength and microstructural analysis 
of unfired clay masonry bricks’, Engineering Geology. Elsevier B.V., 109(3–4), pp. 230–240. 
doi: 10.1016/j.enggeo.2009.08.010. 
Phonphuak, N., Kanyakam, S. and Chindaprasirt, P. (2016) ‘Utilization of waste glass to enhance 
physical-mechanical properties of fired clay brick’, Journal of Cleaner Production. Elsevier Ltd, 
112, pp. 3057–3062. doi: 10.1016/j.jclepro.2015.10.084. 
Reig, L. et al. (2013) ‘Properties and microstructure of alkali-activated red clay brick waste’, 
Construction and Building Materials. Elsevier Ltd, 43, pp. 98–106. doi: 
10.1016/j.conbuildmat.2013.01.031. 
Sadek, D. M. (2012) ‘Physico-mechanical properties of solid cement bricks containing recycled 
aggregates’, Journal of Advanced Research. Cairo University, 3(3), pp. 253–260. doi: 
10.1016/j.jare.2011.08.001. 
Sahu, M. K. and Singh, L. (2017) ‘Critical Review on Types of Bricks Type 14 : Plastic of’, (11), 
pp. 84–88. 
Sakhare, V. V. and Ralegaonkar, R. V. (2016) ‘Use of bio-briquette ash for the development of 
bricks’, Journal of Cleaner Production. Elsevier Ltd, 112, pp. 684–689. doi: 
10.1016/j.jclepro.2015.07.088. 
Sathiparan, N. and De Zoysa, H. T. S. M. (2018) ‘The effects of using agricultural waste as partial 
substitute for sand in cement blocks’, Journal of Building Engineering. Elsevier Ltd, 19(March), 
pp. 216–227. doi: 10.1016/j.jobe.2018.04.023. 
Shakir, A. a et al. (2013) ‘Development Of Bricks From Waste Material: A Review Paper’, 
Australian Journal of Basic and Applied Sciences, 7(8), pp. 812–818. 
Singh, S. K. et al. (2018) ‘Sustainable utilization of deinking paper mill sludge for the 
manufacture of building bricks’, Journal of Cleaner Production. Elsevier Ltd, 204, pp. 321–333. 
doi: 10.1016/j.jclepro.2018.09.028. 
Taha, Y. et al. (2016) ‘Natural clay substitution by calamine processing wastes to manufacture 
fired bricks’, Journal of Cleaner Production. Elsevier Ltd, 135, pp. 847–858. doi: 
10.1016/j.jclepro.2016.06.200. 
Tanpure, P. M. et al. (2017) ‘Manufacturing of Bricks From Sewage Sludge and Waste 
Materials’, (5), pp. 1910–1912. 
Yahya, K. and Boussabaine, H. (2010) ‘Quantifying environmental impacts and eco-costs from 
brick waste’, Architectural Engineering and Design Management, 6(3), pp. 189–206. doi: 
10.3763/aedm.2009.0106. 
Zhang, L. (2013) ‘Production of bricks from waste materials - A review’, Construction and 
43 
 
Building Materials. doi: 10.1016/j.conbuildmat.2013.05.043. 
 ASTM C618-1994. (n.d.). Standard Specification Society for Coal Ash and Raw. American 
Society for Testing and Material.  
ASTM C62-17. (n.d.). Standard Specification For Building Bricks (Solid Mansory Unit made 
from Clay or Shale) American Society for Testing and material.       
JKR. (2014). Standard Specification for Buliding Works.  
 
 
